Figure S1 Schematic of the hydrocarbon atmosphere created by octane.
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As is shown in the Supplementary Figure 1 , the sample with the amorphous Ge 2 Sb 2 Te 5 (GST) NPs (with NP coverage ~72%) deposited on Cu was kept in a glass petri dish (with a diameter of 11 cm). A smaller petri dish (with a diameter of 5 cm) containing 5 ml octane was put into the dish to generate octane vapor and enhance the density of hydrocarbons in the larger petri dish for the sake of higher hydrocarbon adsorption on the sample. The RHEED patterns in the top right corner of Supplementary Figure 3a, b show that the asdeposited GST films are amorphous and crystalline, respectively. And the morphology of both films is homogeneous in the AFM images in Supplementary Figure 3 . Additionally, the root mean squared roughness (RMS) measured in Supplementary Figure 3 (1.073 nm in Supplementary   Figure 3a and 2.693 nm in Supplementary Figure 3b ) indicates both films are smooth and can be taken as flat surfaces for evaluation of relevant materials.
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